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(5 7) Abstract: 

PURPOSE: To heighten stability to disturbance by performing the 
feedback of the operating quantity, correponding to the deviation of the 
quantity-of-state such as the inclination of an actual robot to a model, 
to the model at least so as to correct the behavior of the model at the 
time of stabilizing the attitude of a model trailing type leg-type mobile 
robot. 

CONSTITUTION: In a biped walking leg type mobile robot with six joints 
provided at each leg part link 2 forming each lateral leg, each ankle part 
is provided with a six-axis tension sensor 36, flat foot parts 22R, 33L 
are provided at four corners with capacitance type grounding switches, 
and an upper body 24 is provided with an inclination sensor. The electric 
motor of each joint is provided with a rotary encoder for detecting its 
rotating quantity, and the output signal of each above- mentioned 
detecting means is sent to a control unit 26 to perform walk control on 
the basis of a model. At this time, the floor reaction target value to be 
supplied at least to the model is corrected according to the inclination 
deviation of an actual robot to the model. The walking form of the model 
is then corrected in such a way as to satisfy the corrected floor 
reaction target value for the convergence of the inclination deviation. 
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(C^^f S'^^rS-S^ ^©/cfe(C«. 9 mdl , omdl 
. 0err. a>&rr Ui£(r)m&^mi)^h. «it{4g©^ 
|gtCj:«3, iX©— ^©^(C^mdl . comdl . 9&rr, co 
err i^l£(Oim3:m6i^m'rif^^mm\hmitl\ttj:htj: 

[0 06 3] 0 err t coerr «C©f6B^©«*;i®{c J; 
oTOCCJR^-rS©-?, ^^^»Ji»lS*iffiT-r-53&s> d 
err icoerr ©^iSEt^,^^teaL'-C^>3^^^Cl^ -^^ 
fj> 0mdl i comdl ©ii^Et^«8/cW:*i6^iB'Jif-@ Lr* 
«6&g©^MS?:^^SL/r*>M05£;^JSl,^o 

^^SEtfc^i«tlfetftg©^H*i©M^&*S^5.iU 
a >(cj;0 :7-{tLr*5t,ir. lll^©#ff^{cc 
©•V :7"*fflt^r«iii!feg©'^Ma^^« 1/ r '§>ai^o 

[0064] (9 mdl i comdl ©^^H:^,ll/£lt3{F»6«ifife 

g©^SM S ^ffi i L r (*, WW P ^i^" h 

[0 06 5] mmm(D±x.^)\^^^mmi}^m.tLm(D± 

mdl i comdl 2 ©S;?:-i^ja-r€.«CC. «iif4g*! 

[0 06 6] 
[1^1 2] 



13 



(8) 
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I 'Oomdl^^mgh' sin i 9md] ) • tan (^nidl ) 



[0 067 ] tfc. m.^imiCT&'^l,^t:\,^<tctbix:. e * 6mA\ - a>nAi ^0 

iJci 3(D5S;4«SL/^ci:fntf^c6JSc\ e.n-5. 

[0068] [0070] 



2 m g h 



1 



s i n ( 6>mdl ) • t a n ( dmdl ) 



[007 1 ]!! 

[0 07 2 ] 
[!K[15] 

©nidi = 



:i 4^*3£iK-rii«. igti b<D^timh 



V 



2mg h 



I 



dmdl 



C 0 0 7 3 ) OS 0 . ^S'I3n^igAiiaf*©a)mcn i 0 
mdl t<D)tifi. 1^1 5St?5£a&6n.5J:bK:&S«K:^il& 

aM<iiEaAxfoot5&^*9i^$nn(i^t,\ ^ifeiaa*^ 



®l3i:fS^-C^^S©ci)Tncn , emdl . 0err, coerr 
(2mgh/I ) tc^iEr^n«. 5S 

^m^ti,. 'e<Dtc^(^it, mm<Dmt,c. mm&js^A 

20 xfootrcl-f^iE-r^CtliCj:-z>-C^ ©mdl^-Axfoot 

iESA X foot*^ 1 6 (D5S;J; O ^-mjmi*. 
[0074] 
« [^16] 



A X f oot~ 



9 Hdle f a)Mdle 



h trunk 



V 



2 mg h/ I 



[007 5] «±©«K. WflSfeSjeiEJIAxfooC&i^ 

tBMA^SffiBf ii* U /c«ij®t»i (¥JS4i¥5^220m 
Bi. Ka##A 9 2 -0493) ^mi>r§k^^^ti 

it. mkBm&sto^^w&^y 7' »; > ifrnmrnttcn c 

[0 0 7 6 ] 0 1 1 7P- • - h(Cfel^-C»>^l^-C 
S 1 1 O^C^t^t?ZMP@#«lji>'^•^y-^^*>i=>ZMP 

@Mfes*#ffii^. s 1 1 2{cjl^-c«^t!!aMaiB^^•^ 

s 1 1 4^cit^t?»^il#^©±m4g^c0 

mdl i h trunk OIS*»nDLL;t{a:g*±i*ag{f±gtb 50 



(±i^o>B^mimmm*)t-r?>) . sii eicmA, 

■V^y'jV^W^lElZ J; ^ n > :/ 7 -/ T >XilJW*ff 5 , 
[0 0 7 7 ] 01 2tt^n*7n-r-9-:/Jl/-5^> • VU- 
•^1'-h-C«>9. 5fe-rS2 0 0(C*jl,^-C6f|fc^J-fe>1f 
3 8 <D^mm=§:WLKl S 2 0 2 {C3l^-C-?•^^*^e, z 

to. s 2 0 4 {CJi^r'0^J^<D«^cffi«0^s^ e c^r^^n 
ffi L > s 2 0 6 cca^r•?•©^iye^■tMJS¥©fi[S • ^ 

^ZMPSt)f3fcliI|g2l±, ^N^^*7=^UCDWS¥©f4 

^3 0 0) tc»»cj^'^;e,n-ci»s©t?. cctriic© 

[0 0 7 8 ] 0 1 1 7Ct- • g^-*-" F^CMO. 

s 1 1 8 icm.A.v±wBmim ■ ^t^iJEsntc^w- 

mt ' «l&*i6^SM^*5';KDMg5^fe**to. S 1 2 
[00 7 9 ] C<Dll)IS^iJ«±ia©*B< . "tfJHcKi-r?} 
-Cgf^. HCC. iftlSK-re.TZMP^r^f'^UO^tlil^ 
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[ 0 0 8 0 ] 11 1 3 WCCD|ga^®^2^)!iim^R-r::^"P 

CO 08 1] *fc02ilfeM(cfei,>r». ^{Hj^^f'Ji' 
w - K/^• V 5'iijH 1 ( s) *aL.rf#e.n^i^ffl#fi^ 

WMW^MMMM&rrdsnd {BP%, Merrdnd= HI (S ) 
0err ) ©iEti^^-r Jl'®M*4^ 0 mdl ^ - F 

/■S"-- i7mn 2 ( s ) *aLt:f#<=,ns-=e7*-»i'«#$ijfflig 

*flIIP*Mmci1dmd (Ep-^, Mmdldind= H 2 (S) 6lmdl 

SMactcoram i^f'Jl'*-^^ hSIfpMMmdl K^gS-T 

[ 0 0 8 2 ] HI 4 JC U 5 -3. ^^i:-^mm^nk-t, C 
®WcfcO^-rW. HSIi'paMactcanm M 

errdndiMmdldmdCDfOfcy 5 -^^ ^r^&J&Hf $C itCJc-jT 

^■^i^&osmmm^hm^tjii^mdcmm^n. Hasp- 

[008 3] > hW'paMmdl Mmdld 

> f- Mact > h 7 ^ - K>'^* 

0comp3&35Rj66tl5. Mactcomm <b=i>7''9 -fT^X^ 
^KccmpCOmicm^tj't- ^ > by y cJ'fl-f'PS 

econip*JlIA6Ci{Cj;»). <S;BJ5RMMftfi^*i*e({) 6 

-c^m^ n ^*?$^^©j£W4g^ z M p @a&a^ ^ 
1 

. J .<i,>iii(ii2~ingh'j 
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[0 08 4] *n^~-;/ [-(Dm^Am^derr (DmW)^^ 
M-r^i><Dl,t. ZMPSt>0©l|]^S:'3*"^> FMac 
t i*7=^;l'*--y> F»f^«Mmdl (DM-C*5„ iC6 
n>7'5H'r>X*IJfflI*i+^icm?>*H:rn«. Mac 
t »*^r-^> hJif^SMactcomm (CK^S-Sc-T m 

^^5e-r5^bcDK, Mactcoimi iMmdl ©Mr^Si* 
otrfe^ti, Mactcomm iMtndl MIBU 
10 *3#t*-Cfeflil*>i^<T'b;iriCMerrdindi)^cCS©-e. ^f5J 

[0 08 5] — tS', ^T^'iKDM^ft 9md1 ®^*^^ 
■rSfe©«, Mmdl r^-S, Mmd1«. Buie'; 5 y ^j&s 
i&lfi-Ct^i&l^i^tCtJMindldndtC— ^t^JKOMIT 
* 0 {cit5;m§-ff ^M®3&^iE^K:fii < „ BUie V 5 -^^ 

ffi* ^^BM 9 err 4 0 fClKS § •<+ IJ^ai^«5fe b fc± 

20 ffl-r-5>. MfC. Merrdmdi&5 ij 5 t, ^r^^^iifctb'^rjli:^ 

h © z M p ifiw^%tmmmm- $ * * 5 1 

f h^M^-t7=>»l'©^^*iA#<linTS®|f U 

js¥©«ia*s«i^Sii9'e*-5©-c. nwi^m 
30 af5©±?:*tfTSt*©«(c> «ife<ag*!^3nr 

[ 0 0 8 6 ] c cr. aALii^^-t7'-'i'©ffltr$iJSii^-^ > 

OM.'MX.'OX.^X.W^'t^o -=6^ ;l'©«^^l 0 indl 
Jimsii-s^llWJ*. mtmi 7©^r#^sfe©<t 

[008 7] 
[^17] 

Mmdldmd- - Ktt? • 6>indl - K 6? • 6> mdl 

[0 08 8 ] mkUmWi-^. "S^Wi^mfy^h. 3t.>*{C* 

•3. ^1 8©ie*s^tiLri»i&wni3:i&6i5:i^o 

[0 08 9] 
[itl 8] 



i n ( (?mdl) -tan ( 6»i«dl) 



[009 0] ii:]£t^^K:i£-:Jt,>-Cl»<?tfeK:, o) 50 mdl i^rndl *^*Mffif4f ^cWnt^^c6i^cC^*>6. ^1 9 
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[0 0 9 1 ] 

mi 9] 

endl ' o>md\ ^0 
6)mdl ==" - 



(10) 

* [0 09 2] ISl 8> 

So 

[0 09 3 ] 
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1 9^J:0> ^2 0<D^in 



2 m g h 



I 



[0 09 4 ] IS 2 0S:€:ifimi/T^2 1 <DSC^^-S, 
[009 5] 



[2 1 ] 



(DIBdl = 



2 m g h 



I 



d ndl 



[ 0 0 9 6 ] ^2 1 ^^m^vfcvtmic^btiit. 



s i n ( /9mdl) -tan ( (?ffldl) 



10 r^imv^r^Ji-m^'e-jty h Mmcnchici*^ o «:^cs« 
©S;4SISf ^.fecDK. 1^2 2o[)Sr*)5o 

[0 09 7] 
[!IS2 2] 



Mnidld«id="— K<» • <i>ndl - Kcr) 



V 



r 



2 m g h 
I 



[0 09 8 ] IS2 2^5:?^SL'-ri^r^>> Kco%^^/Jn 

(C^cSCi-Cfef). -ew/ci^iCtt, Ka>tt>X©lg:2 3S; 30 
[0099] 

[t!i2 3] 

m g It I 

[0100] 1^2 2<tf»2 3®^*pjs-rsiiicyw'> 

€r^STn«. Mmdl drndCDi^ffl/S^/h S < m^L htlXM 
actcoum ©$6^tffl^>/^3 < PP^e>nS©-C> mUTT-y h 

[ 0 1 0 1 ] H 1 5 1 7 i,tm2^m(omm^m 40 

T^P- • g^-f- h-C35>0, ^-^Hl 5ttS 3 0 0*>P. 
S3 1 0(C^-^ > • ;l— ?->^, ^1 6ttS 4 0 0;*^^ 

s 4 2 2 K.^<D^mms^mm<Di)-f • 

01 7«S 5 0 0*:>^S5 0 6iC-e©=i>:7-^-('T 

5 • g=-i'- f-icfei^rs 3 0 4<!;s 3 0 6 <t©ra 
fc»ii 1 mMm<Dm 1 0 ©s 1 e *:>6 s 2 0 fctaa-r -s 



02*>6S406 *^iiJjD$ i^CC. H 1 mUWom 

1 1 ©s 1 0 8 Kffi^-r-s;^^f 7'ttg[j^$ti-2>. s/c 

01 7-9-:/;l'"^> • -^P- • ^-p- h{C4jt,>T«S 5 
0 4 ©]^«03£ft©Satr5fefca-<fcfi|{C. mtimvY 
Wf^"^- ^ > f- Mactcotnm (C 3 > ^' T > ;^^I^K co 

nip4»o/c^>©j5sjuj»sns. j^a. ^^©»gE«. mi 
[0102] ^zmmmit&^cow^ijimmm^m^-v 

[ 0 1 0 3 ] 0 1 8 {*C©^BJ©«3||)5feM=&^-r:7^P 
[0104] ll3H]feWc*jt,^r^>, «ii{4g-?'*Jte^f 

-r3>^©fSjEs«. nmtfeWiiBHi. 

^fc'W, ^■7=^-'l'©^S&^i'JvS»*5'^(c^cS«CCS;t S 
■*-f-VPM^flJS|IS*MiiI«Mind1dndCj;t3. 



(11) 

19 

f fl^mt^ UmW^mmSMmO] dnd^i Ode fj:i,(DV, m 1 

[0 10 5] ai9«^3^{?i|CDS6 0 0*>6,S6 1 10 

05*5 7 0 0*:.(=>S 7 2 4 J:0)5:-z>-e<D^^f|imfc-J;t>' 
$m-*)-y'ji'-'^> • yu- ■ g^-f- h, 02 1 WS 8 0 
0*^63 8 0 6 J:0J5:-5^©3>7*^WT>;^*Jcfci>'SI 

mi 9(Dji -{> ■ • - • httniii 

)5fef!l©^n<i:. 02 1 ©•y-:/;!'-?^^ • :7P- • 
httlS2||*feW®-?-n<!;I3F«-eibS. *fcS2 0(D^^ 

X-f-i.7"S 7 1 2:^5iiJn$^T,ri,i.5>,^,-eMJS:S©*?^-C* 

[0106] msmmmcDm^^ mm(Dm< . mtm^ 
mj: D ^> ^mm:^^-mm±r s „ 30 

[0107] H2 2 wc©i^?g©||4^m^K-r7'n 
^/i'0-c*€>. l^i*^p>m3S-e©3|]StF!|-ew. asKi' 

^•^^-fvu^m-sajcu/c, ^©fftwf*t?3^-<s« 

[0108] ^4^j!i6WC*il=>r, #if«> ZMPa^g 40 

®{4g • «#jc-:5t,>T{*> — ^C■t©J£¥«ljI>'^•5^- 
-*cri©zMPa^iitii^%-^^-^*s. >«c«Bfj« 

^IJfff§|37!»^6ZMP@^«lLii*)?!4gI5{C^^?,n, ZMP 
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mm'^$mmmi<c§i^ 3 tin ^ fc^^. ^4 utifi^ij'r « p 

sffy h©^M^ • Kc^^^f'JKCT^f'^l'OMJa^®^ 

ZMP@«|IUI*jJ:0'ZMPa«fifgtbf) 

[0109] ll4^i?J©o*'^; h^-r-Jlz-CJ*. MSiW- 

iag • mmi>K ZMP ss^gfc^-r sms^*- ^ 

lSIB#{CSHg5©^iii05*to6nS, 1^. Mmdl *5 0©<t 

tr(ctt, nsKf h*f'ju©zMPfiEgwzMPaenag 

{C— iSc-r^J^s. Mmdl i)WVtj:\,^t^!,Clit. ZMP@# 

Pa^^as«osK5' h-=&-r;u©ZMP{iigrttfe<, a 
h-=&5=;U©ZMPfi[S«s ZMPa:^fil[a*>fDTn 

[0 110] •^7'}i'<Dmmicii. ^hi^?>±mm:fjiim 

ZMP*s^iSffl^$tj«/jNO^^04a;iTfc. ^it!!® 

t>©<frs, c©«{cSiS-rSC<!:{cj:-:,r, 
y h©^]a5i5:^?:g|{^t-s/cWt:'«:!^pitg-c&ofcA# 
^rV>;|r::'c#< orS^ra-c<Ba*0{ciRm§-i±^c:<t 

A^-ctSo o^fj, iipxj^ -:; Kipaa©^5'!^c<=. 
■r\ M#3;T^>^7'^i/tcsi&g-ciES^-rs. fib. ^7-" 
^u©:^i*S:*j©fl5ffi*^:)^jiS»{i. ±i&ifr (iE) {c^cS 

[0 111] ^4ii«fewc*ji.^rtt, ±mm^mmm 

cc*>(,i-r. ■t-r;i'©Pa!i-?'*7^;U{c>sj-r.5llP>K-> h© 

ffl t iiM^c tip h . '^X(Dmm<Lm.. m^^-( ^yif^fc 
»zMP@««iii'S£©0^>''5^^-^f4ift^-r-5.<. m 

*^«2»-^>6afcP7f<"y h^©ftatt«-¥>S.t^ 
{4gAd: i'©-7i/ p rj:-R^S{c«a-rn«^i^o ^0fW^ 
^fflJ*5 c n 6 © V ^' p tj:iim&ich * «3 mm^^TL fj: 

i^ti^tcw, cne.©-^i'p«c«sia:/i:w*>6W*©^ 
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[0 112] m4mmm<DU7f!v Kc*jt,>rw. »<»-:.< 

UK i -D it i tr ©«i8*{3:, ?JiftSg±?:i^S&-r S C i 

CO 1 1 3] m2 3itm4m&m<Ds 9 0 o*ie,s9 i 

2 4ltS I OOOt^fbSl 0 I 4<i:i)rj:?>^<Dm$^MW 20 
«S 1 1 0 0*5^,3 1 1 0 6 J:»3&5-€-©3>:/^-/T 

[0 114] m4mmmicisi.^xit. mimmmicit-< 

TC-rSC i:*St?^S„ 30 

[0 115] 02 6{ic:©#feB^©l^5jtiim^-r:^p 

[0116] |l5gtJ6Wctel,it:. P;Kv h©^{51^ • 
3-ti-r4B<. mi^-r;KC»S«J£:sF«fliitZMP@^ 40 
# ^ liKig^ 3 n/t— ^• 5 ^ - ^ * iifc t tb L r 

^. m2^7^JKC«. aSS¥«ljt<!:ZMP|ll,jttW 
S-SS$iJ®©glf'PSi. 02*f';l'i||P5j<-y h©^^ 
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[0117] HE^f^JWCM-r-S^PiKf h©«*ftfi 
err ?r P D tj:i:<Dy -< - ^7gijH 1 ( S ) ?ril 
Urf#^.tlSIIMt<iM*IJtlIS**IJi|I«Merrdmcl<!:. H 

1 •t-r';U{C^€,||2 *7';l/©±#:fiEg-r<T.%7 ^ - F 

i'lijHz (s) ^jiL.r^e.ns^f'JL'iWiatij 

®S*$WMM tndl dmd^m 2 3l)5^^?!lr ffl t ^ /c i |a|«^c 'J 

[0 1 18] Z1VIPS*dO©II*J5*^-^> hMact 

Mactcomn i3>:/^-^T>XS!^Kconip©SK:]BicS:^ 
> h 7 ^ - K>'^' i'Sf'^Se comp^Jn^^S C i: {C 

^ > h ©JS^H». B^Jg^iBtji^^gB-C^ 3 ns 
S^^ig^ZMPS#fira^l^^.C^i:L.■C, <S=®fS^®SS4ft 

[0119] m\^f}\^hm2'i:7'Mt.. m4mMm(D 

^cCi©-C. HI *f'iU^||2-=e7^^Uip)— ©r^'Pi/'vA 
-eflP€>ifeP.«. |ll*7='-'l'K:A:tF§n5Mmd1 i^ctrl 

^otcbrfci^ftf^t^. 

[0120] 02 7»05||]^«»I©S 1 2 0 Otf^ibS 1 

2 1 0 J:»)^cSjf-/> • ;i'-5^> • vn- • ^^-V 

02 8«S 1 SOOiPhS I 3 1 8J:f)i&S^©^ 

02 9{*S 1 4 0 0*^63 1 4 0 6 ct «3 ^cS-e03>7" 
• ^^-r- h^^T, 02||SB«»|©^tl6<!:a{3fR«|t?* 
[0121] 02ilJgW-C{*^«&±ftfUl>OS^34ar 

i,»s©«:>isfb. li5iiiteMtr»s«zMPiiiii*«JE-r 
S^^n-S. SI5||)!ifil©^|^«. *«BgK:m2||jSi« 
C^S/cS), ^^?c^{l:*lJfP©fiS:^s^< . -tf^^-iU©^^ 

< l«n-r l>«7c-r^ c t -5,. 

[0122] H3 OttC©SIB^©||6||;fem^-r7P 

t>r, m43ISfe{nj,tl|5**SM©§iJ®^«fflbfc„ H6 
i'©vd?a%t^tJiS;&*5ffiHK:flxa)^fcfeCC. iSFhIW 

[ 0 1 2 3 ] m 1 -tf^^Utt, ^S©^U «3 «3 g(Cfcl,i 
■C, m2^r)l'(DmmiC-^iDii^ (-0^0. — ^Ci© 

^s©^E7]^*(c§s$lJa<3(c^ 1 ^7')i'<DmMi^^im2^7' 



C13) 
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lll*-r-il'i^2*f';l'CD^^-m^0JCJR^ 

5 iimm<Dmi'^m*^MmicmtT^^m^^ -s ©-e . lo 
[0124] m4mmmTu:^m&rj:mi^m\^yt^y b 

6^Jfe^«jT'W. — ^©ral ll2-t7=';U«||l*7^;KD^ 
f h(Cj!)n*?S^1-SUC4;o-C»2*x;l'©*t!i*3^{fcbr 

(D^^VN- ^ ^ - 4r ^aifl^^ ^ c i tc J: bfPffl 

CO 1 2 5 ] 03 1 ttll6ieSt0!IOS 1 5 0 Oi}^(^S 1 
5 1 0 J:«5J&^y-r> . • • g^-f - h. 

03 2»S 1 6 0 0*^63 1 6 2 0 J:D^C•5■€■©^^SI 

J:0*iiJW-t^:7'Vl/" •7a--?--t'-h, 033 30 
«S 1 7 0 0*^63 1 7 0 6<fc«3;^a:S^©3>7*^-f T 

CO 1 2 6 ] m6mmm<Dm^it, m4mmmi>ct\:-<. 
CO 1 2 7 ] 1^. ii6j|jteM-e{s:. mi'trfi'tmz^ 

/c*s. '€-tifetJ1-©iif«|t?t>«ll*S3a:^{c/j:o/t<b#, m 

W^'t-^ly h ^JB^ a i *(Cl*PIB#i)c»itttg^ci'© 
< ^(C-on. «^ffiffig■?^«itfeB#|g©^l5iE■BJfigM»/J^^ < 
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■r©B#F5 ^*g*sii>nc o^i 5 {con. ^f'p^ - ^ > h ©En 

[0 12 8] HtC. ^5. ll6||Jfe|^{C*Jl»r». tt;^ 
^■t7=^;l/35^2StC«jS$nri5S. Cti^MfCgl^^rtt 

©•=&7=^;ui©ii^^$ijai-r.5fi|{cL/'r^bat/>„ ±fe©* 

(cj; -,r±fit©^-r;Kciiae-r ■s©r-. m^micmuTH 
hi^*f^;i'-r-<T©^S)£tt*5Ft«$ti5. mm 

[0129] ccv. m2m&mtj:avmt^^tc v^^n 

r55'iHli©gW5J. ^n*;-:; h©Sii!itt*llfiSLi'3::*3^. 

s«'^ne.©iai5'-&t>«3&s#;i 6n$o 

a . M®IiJ{c cfc -:> > h ©>X7Ct?#ffi Sn-S^fP 
«(C. -«©3HJ|iS?:Jn^'5#ffi 

b. ^:^7©)*Si[*lnJJl54^©|IBHii*5«r^3:|SttfflCC 

c©Ji^. (ZMP©-rtis=*-^>h/j^s;^Sii: 

M P SeM:^©!^!^ ^ -C©5ggt^^§ X |^S:^7ait5S:^© 

c. affiZMPttg*»6ZMP?J^EPjtgMii!5©iKl?*-C 

©^?S{ca;or. *-y> h©;^7craLmsn-5Sf'^s 

©SiJPlfii^^tt 3 # -S 

^J^ti. ^il6^tf-C{ii!?03atKi©fSI«ZMP??apTfife 

©^nfc^^^o. cnccsszMPttBj&^^zMP^ffi 

e. ai{'PS*sPDtaiBFIiJ{cJ;-,r*J66nSi#^. P^ 
^*^6*fe?.ti^af¥S(c©J5^*(|RR*ttl^, ^SffPiL 

ciDSl>»^©3l!©^ffi 
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